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1
DECOUPLED CONTACTLESS
BI-DIRECTIONAL SYSTEMS AND METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/372,685, filed Jul. 16, 2014, which is a
National Phase application of PCT International Application
No. PCT/IL.2013/050038, International Filing date Jan. 15,
2013, claiming priority to U.S. patent application Ser. No.
13/351,883, filed Jan. 17, 2012, now U.S. Pat. No. 8,763,914
issued Jul. 1, 2014, all of which are hereby incorporated by
reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to decoupled contactless bi-
directional systems and methods.

BACKGROUND OF THE INVENTION

The following patents, patent publications and publica-
tions are believed to represent the current state of the art:

U.S. Pat. Nos. 4,135,183; 5,884,271; 7,268,687; 7,591,
415; 7,806,333; and 7,834,816;

U.S. Published Patent Application Nos.: 2007/009624 and
2010/0213261;

Japanese Patent JP3832363;

Bernhard et al., RFID in Metallic Environment, http://
www.rfid-systech.ew/
20070613_3A_1010_Bernhard RFIDInMetallicEnviron-
ment.PDF; and

AAN PT9S Long Range Antenna for Cattle 1D, http://
www.trovan.com/products/FDXB/FDXBfixed/FDXB-
fixed.html, commercially available from NSG Digital Sys-
tems of Kedah, Malaysia.

SUMMARY OF THE INVENTION

The present invention provides decoupled bi-directional
systems and methods.

There is thus provided in accordance with a preferred
embodiment of the present invention a contactless bi-direc-
tional device including first and second generally mutually
electromagnetically decoupled contactless loop antennas
which are arranged in at least partially mutually overlapping
orientation, first and second contactless communication
chips, each of the first and second communications chips
being connected to a corresponding one of the generally
mutually electromagnetically decoupled contactless loop
antennas, thereby providing bi-directional communication.

In accordance with a preferred embodiment of the present
invention the first contactless loop antenna circumscribes a
first area and the second contactless loop antenna lies entirely
within a volume defined by a projection of the first area in a
direction perpendicular thereto. Preferably, the second con-
tactless loop antenna includes a pair of at least partially non-
mutually overlapping generally coplanar loops. Preferably,
the pair of at least partially non-mutually overlapping gener-
ally coplanar loops are wound in mutually opposite direc-
tions.

Preferably, the pair of at least partially non-mutually over-
lapping generally coplanar loops are interconnected in series
and are connected to the second contactless communication
chip. Alternatively, the pair of at least partially non-mutually
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2

overlapping generally coplanar loops are interconnected in
parallel and are connected to the second contactless commu-
nication chip.

In accordance with a preferred embodiment of the present
invention the pair of at least partially non-mutually overlap-
ping generally coplanar loops are operable for mutually can-
celling corresponding electric voltages induced thereon when
the pair of coplanar loops are together exposed to a generally
uniform electromagnetic field. Additionally, the pair of at
least partially non-mutually overlapping generally coplanar
loops are operable for adding electric voltage induced thereon
when individual ones of the pair of coplanar loops are
exposed to generally mutually opposite electromagnetic
fields.

Preferably, the first contactless loop antenna circumscribes
a first area and at least a mutually identical portion of each of
the pair of at least partially non-mutually overlapping gener-
ally coplanar loops lies within a volume defined by a projec-
tion of the first area in a direction perpendicular thereto.

Preferably, the first contactless loop antenna forms part of
a contactless electronic passport. Preferably, the second con-
tactless loop antenna forms part of a contactless electronic
visa. Preferably, the first and second contactless loop anten-
nas are each mounted on a separate page of a multi-page
passport. Alternatively, the first and second contactless loop
antennas are both mounted on a single page of a multi-page
passport. Preferably, the first and second contactless commu-
nication chips respectively store passport data and visa data.

There is also provided in accordance with another pre-
ferred embodiment of the present invention a contactless
bi-directional system including first and second generally
mutually electromagnetically decoupled contactless loop
antennas which are arranged in at least partially mutually
overlapping orientation, first and second contactless commu-
nication chips, each of the first and second communications
chips being connected to a corresponding one of the generally
mutually electromagnetically decoupled contactless loop
antennas, thereby providing bi-directional communication,
and at least one communicator operative to communicate
with at least one of the first and second contactless commu-
nication chips.

Preferably, at least one of the first and second contactless
communication chips are powered by the at least one com-
municator. Preferably, the at least one communicator includes
first and second communicators, the first communicator com-
municating exclusively with the first chip via the first con-
tactless loop antenna. Additionally, the second communicator
communicates exclusively with the second chip via the sec-
ond contactless loop antenna.

In accordance with a preferred embodiment of the present
invention the at least one communicator includes first and
second communicators, the first communicator communicat-
ing with and powering the first chip exclusively via the first
contactless loop antenna. Additionally, the second communi-
cator communicates with and powers the second chip exclu-
sively via the second contactless loop antenna.

Preferably, the first contactless loop antenna circumscribes
a first area and the second contactless loop antenna lies
entirely within a volume defined by a projection of the first
area in a direction perpendicular thereto.

Preferably, the second contactless loop antenna includes a
pair of at least partially non-mutually overlapping generally
coplanar loops. Additionally, the pair of at least partially
non-mutually overlapping generally coplanar loops are
wound in mutually opposite directions.

In accordance with a preferred embodiment of the present
invention the pair of at least partially non-mutually overlap-
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ping generally coplanar loops are interconnected in series and
are connected to the second contactless communication chip.
Alternatively, the pair of at least partially non-mutually over-
lapping generally coplanar loops are interconnected in paral-
lel and are connected to the second contactless communica-
tion chip.

In accordance with a preferred embodiment of the present
invention the pair of at least partially non-mutually overlap-
ping generally coplanar loops are operable for mutually can-
celling corresponding electric voltages induced thereon when
the pair of coplanar loops are together exposed to a generally
uniform electromagnetic field. Alternatively, the pair of at
least partially non-mutually overlapping generally coplanar
loops are operable for adding electric voltages induced
thereon when individual ones of the pair of coplanar loops are
exposed to generally mutually opposite electromagnetic
fields.

Preferably, the first contactless loop antenna circumscribes
a first area and at least a mutually identical portion of each of
the pair of at least partially non-mutually overlapping gener-
ally coplanar loops lies within a volume defined by a projec-
tion of the first area in a direction perpendicular thereto.

Preferably, the first contactless loop antenna forms part of
acontactless electronic passport and the first communicator is
a passport reader. Preferably, the second contactless loop
antenna forms part of a contactless electronic visa and the
second communicator is a visa reader.

Preferably, the first and second contactless loop antennas
are each mounted on a separate page of a multi-page passport.
Alternatively, the first and second contactless loop antennas
are both mounted on a single page of a multi-page passport.

Preferably, the first and second contactless communication
chips respectively store passport data and visa data.

In accordance with a preferred embodiment of the present
invention the first and second communicators include respec-
tive first and second generally mutually electromagnetically
decoupled communicator contactless loop antennas. Prefer-
ably, the first communicator contactless loop antenna circum-
scribes a first area and the second communicator contactless
loop antenna lies entirely within a volume defined by a pro-
jection of the first area in a direction perpendicular thereto.

Preferably, the second communicator contactless loop
antenna includes a pair of at least partially non-mutually
overlapping generally coplanar communicator loops. Prefer-
ably, the pair of at least partially non-mutually overlapping
generally coplanar communicator loops are wound in mutu-
ally opposite directions. Preferably, the first communicator
contactless loop antenna circumscribes a first area and at least
a mutually identical portion of each of the pair of at least
partially non-mutually overlapping generally coplanar com-
municator loops lies within a volume defined by a projection
of the first area in a direction perpendicular thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated
more fully from the following detailed description, taken in
conjunction with the drawings in which:

FIGS. 1A and 1B are simplified pictorial illustrations of
one stage in the operation of a contactless bi-directional sys-
tem, constructed and operative in accordance with a preferred
embodiment of the present invention;

FIGS. 2A, 2B and 2C are simplified pictorial illustrations
of various embodiments of another stage in the operation of
the system of FIGS. 1A and 1B; and
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FIGS. 3A, 3B, 3C, 3D and 3E are simplified pictorial
illustrations of electric voltages induced in contactless loop
antennas which are part of the system of FIGS. 1A-2C.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference is now made to FIGS. 1A and 1B, which are
simplified pictorial illustrations of one stage in the operation
of'a contactless bi-directional system, constructed and opera-
tive in accordance with a preferred embodiment of the present
invention, and to FIGS. 2A, 2B and 2C, which are simplified
pictorial illustrations of various embodiments of another
stage in the operation of the system of FIGS. 1A and 1B. The
contactless bi-directional system of FIGS. 1A-2C preferably
comprises first and second generally mutually electromag-
netically decoupled contactless loop antennas which are
arranged in at least partially mutually overlapping orienta-
tion, first and second contactless communication chips, each
of the first and second communications chips being con-
nected to a corresponding one of the generally mutually elec-
tromagnetically decoupled contactless loop antennas,
thereby providing bi-directional communication, and at least
one communicator operative to communicate with at least
one of the first and second contactless communication chips.

It is a particular feature of the present invention that the
contactless loop antennas are electromagnetically decoupled,
whereby changes to the operating parameters of the first
contactless loop antenna by the presence of the second con-
tactless loop antenna are minimized, and whereby electro-
magnetic coupling between the second contactless loop
antenna and a communicator communicating with the first
contactless chip is minimized. The decoupling is operative to
enable a first communicator to communicate with a first con-
tactless communication chip while preventing the first com-
municator from communicating with a second contactless
communication chip.

It is another particular feature of the present invention that
the second communicator is arranged to be electromagneti-
cally decoupled from the first contactless loop antenna while
being strongly coupled to the second contactless loop
antenna, thereby enabling a second communicator to com-
municate with the second contactless communication chip
while preventing the second communicator from communi-
cating with the first contactless communication chip.

As shown in FIGS. 1A & 1B, on a particular date such as
Jan. 15,2011, an individual such as Mr. John Smith enters an
embassy 100 of a foreign country and requests to be issued a
travel visa. Mr. Smith provides his passport 102 to a staff
member of the embassy, as well as additional personal iden-
tification information such as, for example, a name, a picture,
and a fingerprint. As clearly seen in FIGS. 1A & 1B, passport
102 includes a passport contactless loop antenna 106 gener-
ally centrally fastened to an inner cover of passport 102 and a
passport chip module 108 connected thereto. It is appreciated
that passport chip module 108 is operable to be activated by
voltage induced in passport contactless loop antenna 106.

As further shown in FIGS. 1A & 1B, the staff member
preferably enters Mr. Smith’s personal identification infor-
mation into a visa issuing computer 120 preferably via at least
one of a keyboard 122, a passport reader 124 and a fingerprint
reader 126. It is appreciated that passport reader 124 may be
an optical reader operative to optically scan information
printed in passport 102 or a contactless communicator opera-
tive to communicate with passport chip module 108 of pass-
port 102.
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Upon deciding to issue a visa to Mr. Smith, the staff mem-
ber employs a visa printer 130 to print an adhesive visa sticker
132 for fastening into passport 102. As clearly seen in FIGS.
1A & 1B, visa sticker 132 includes a visa contactless loop
antenna 134 generally centered on visa sticker 132 and a visa
chip module 136. Visa contactless loop antenna 134 prefer-
ably includes two non-mutually overlapping generally copla-
nar loops 138 which are wound in mutually opposite direc-
tions, and which are connected to visa chip module 136. As
yet further shown in FIGS. 1A & 1B, visa sticker 132 is
fastened to passport 102. It is appreciated that visa sticker 132
may be fastened to the inner cover of passport 102 within an
area circumscribed by contactless loop antenna 106 as shown
in FIG. 1A, or to an alternative page of passport 102 as shown
in FIG. 1B.

It is a particular feature of the present invention that pass-
port contactless loop antenna 106 and visa contactless loop
antenna 134 are each fastened to a page of passport 102, and
that visa contactless loop antenna 134 lies entirely within a
volume defined by a projection of an area circumscribed by
passport contactless loop antenna 106 in a direction perpen-
dicular thereto. It is appreciated that alternatively, a mutually
identical portion of each of loops 138 lies within a volume
defined by a projection of an area circumscribed by passport
contactless loop antenna 106 in a direction perpendicular
thereto.

It is also appreciated that visa chip module is operable to be
activated by voltage induced in visa contactless loop antenna
134, which voltage is a combination of voltages induced in
each of loops 138. It is a particular feature of the present
invention that when visa contactless loop antenna 134 is
placed within a homogenous electric field, such as within a
field operative to induce voltage in contactless loop antenna
106, generally equal electric voltages of mutually opposite
polarity are induced in mutually oppositely wound loops 138,
thereby causing the total voltage induced in visa contactless
loop antenna 134 to be generally null.

Turning now to FIG. 2A, it is shown that on a later date,
such as on Jan. 30, 2011, Mr. Smith arrives at a border control
checkpoint 200 at an airport of the foreign country. Mr. Smith
provides his passport 102 which includes passport contactless
loop antenna 106, passport chip module 108, visa contactless
loop antenna 134 and visa chip module 136 to the staff mem-
ber of the checkpoint. The staft member then proceeds to
place passport 102 onto a passport\visa communicator 210
and employs communicator 210 to retrieve passport informa-
tion from passport chip module 108 and visa information
from visa chip module 136. As shown in FIG. 2A,
passportivisa reader 210 includes a passport communicator
element 212 operative to communicate with passport chip
module 108 and a visa communicator element 214 operative
to communicate with visa chip module 136.

Passport communicator element 212 preferably includes a
passport communicator electromagnetic field generating coil
222 generally corresponding to the dimensions of passport
contactless loop antenna 106. Visa communicator element
214 preferably includes mutually oppositely wound visa
reader electromagnetic field generating coils 224 generally
corresponding to the dimensions of loops 138.

Passportivisa communicator 210 also includes a reading
surface 228 having dimensions which are generally similar to
the dimensions of a standard passport. When passport 102 is
placed upon reading surface 228, passport contactless loop
antenna 106 is aligned generally opposite passport reader
electromagnetic field generating coil 222, and loops 138 of
visa contactless loop antenna 134 are aligned generally oppo-
site visa reader electromagnetic field generating coils 224.
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It is appreciated that when employing passport communi-
cator element 212 to communicate with passport chip module
108, passport communicator element 212 employs electro-
magnetic field generating coil 222 to produce a passport
communicating electromagnetic field which induces an elec-
tric voltage within passport contactless loop antenna 106,
thereby activating passport chip module 108 which is con-
nected thereto by inducing electric voltage therein. Activation
of passport chip module 108 is then operative to enable chip
module 108 to communicate passport information stored
therewithin to passport communicator element 212.

It is a particular feature of this embodiment of the present
invention that the passport communicating electromagnetic
field produced by passport reader element 212 also induces
generally equal voltages of mutually opposite polarity in each
of mutually oppositely wound loops 138 of visa contactless
loop antenna 134, thereby generating a generally null net
voltage into visa chip module 136 connected to loops 138,
thereby causing visa chip module 136 to remain in an inacti-
vated state, and thereby preventing passport communicator
element 212 from communicating with visa chip module 136.

It is also appreciated that when employing visa communi-
cator element 214 to communicate with visa chip module
136, visa reader element 214 employs mutually oppositely
wound visa reader electromagnetic field generating coils 224
to produce two mutually opposite visa communicating elec-
tromagnetic fields which induce generally equal electric volt-
ages of identical polarity within each of mutually oppositely
wound loops 138, thereby activating visa chip module 136
which is connected thereto by inducing electric voltage
therein. Activation of visa chip module 136 is then operative
to enable visa chip module 136 to communicate visa infor-
mation stored therewithin to visa reader element 214.

It is another particular feature of this embodiment of the
present invention that the two mutually opposite visa com-
municating electromagnetic fields produced by visa reader
element 214 induce a generally null net voltage into contact-
less loop antenna 106 and in chip module 108 connected
thereto, thereby causing passport chip module 108 to remain
in an inactivated state.

Itis therefore yet another particular feature of this embodi-
ment of the present invention that passport contactless loop
antenna 106 and visa contactless loop antenna 134 are opera-
tively decoupled, whereby the passport communicating elec-
tromagnetic field produced by passport reader element 212 is
operative to enable retrieving only information stored on
passport chip module 108, and visa reader element 214 is
operative to enable retrieving only information stored on visa
chip module 136.

In the embodiment illustrated in FIG. 2B, it is shown that
the staff member places passport 102 onto a combined
passportivisa communicator 230 and employs communicator
230 to retrieve passport information from passport chip mod-
ule 108 and visa information from visa chip module 136.
Communicator 230 is operative to communicate with both
passport chip module 108 and visa chip module 136.

Combined passportivisa communicator 230 preferably
includes an electromagnetic field generating coil 232 gener-
ally corresponding to one half of the dimensions of contact-
less loop antenna 106, as clearly shown in FIG. 2B.

Combined passportivisa communicator 230 also includes a
reading surface 238 having dimensions which are generally
similar to the size of a standard passport. When passport 102
is placed upon reading surface 238, part of passport contact-
less loop antenna 106 is aligned generally opposite part of
electromagnetic field generating coil 232, and one of loops
138 of visa contactless loop antenna 134 is aligned generally
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opposite the interior of the loop formed by visa reader elec-
tromagnetic field generating coil 232.

It is appreciated that when employing combined
passportivisa communicator 230 to communicate with pass-
port chip module 108 and with visa chip module 136, com-
bined passportivisa communicator 230 employs electromag-
netic field generating coil 232 to produce an electromagnetic
field which induces an electric voltage within both passport
contactless loop antenna 106 and generally in one of loops
138, thereby activating passport chip module 108 and visa
chip module 136 respectively connected thereto by inducing
electric voltage therein. Activation of chip modules 108 and
136 are then operative to enable chip modules 108 and 136 to
communicate passport information and visa information
respectively stored therewithin to combined passportivisa
communicator 230.

It is a particular feature of this embodiment of the present
invention that simultaneous activation of chip modules 108
and 136 is operative to enable retrieving passport information
from passport chip module 106 and from visa chip module
136 by a single combined passport\visa communicator 230.

In the embodiment illustrated in FIG. 2C, it is shown that
the staff member first places passport 102 onto a passport
communicator 240 to retrieve information stored on passport
chip module 108, and then proceeds to place passport 102
onto a separate visa communicator 242 to retrieve informa-
tion stored on visa chip module 136.

Passport communicator 240 preferably includes a passport
communicator electromagnetic field generating coil 250 gen-
erally corresponding to the dimensions of passport contact-
less loop antenna 106. Visa communicator 242 preferably
includes mutually oppositely wound visa reader electromag-
netic field generating coils 252 generally corresponding to the
dimensions of loops 138.

Passport communicator 240 also includes a passport read-
ing surface 256 having dimensions which are generally simi-
lar to the size of a standard passport. When passport 102 is
placed upon reading surface 256, passport contactless loop
antenna 106 is aligned generally opposite passport commu-
nicator electromagnetic field generating coil 250.

Visa communicator 242 also includes a visa reading sur-
face 258 having dimensions which are generally similar to the
size of a standard passport. When passport 102 is placed upon
reading surface 256, loops 138 are aligned generally opposite
visa communicator electromagnetic field generating coils
252.

It is appreciated that when employing passport communi-
cator 240 to communicate with passport chip module 108,
passport communicator 240 employs reader electromagnetic
field generating coil 250 to produce a passport communicat-
ing electromagnetic field which induces an electric voltage
within passport contactless loop antenna 106, thereby acti-
vating chip module 108 which is connected thereto by induc-
ing electric voltage therein. Activation of passport chip mod-
ule 108 is then operative to enable chip module 108 to
communicate passport information stored therewithin to
passport communicator 240.

It is a particular feature of this embodiment of the present
invention that the passport communicating electromagnetic
field produced by passport reader 240 also induces generally
equal voltages of mutually opposite polarity in each of mutu-
ally oppositely wound loops 138 of visa contactless loop
antenna 134, thereby generating a generally null net current in
visa chip module 136 connected to loops 138 and thereby
causing visa chip module 136 to remain in an inactivated
state.
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It is also appreciated that when employing visa communi-
cator 242 to communicate with visa chip module 136, visa
reader 242 employs mutually oppositely wound visa reader
electromagnetic field generating coils 252 to produce two
mutually opposite visa communicating electromagnetic
fields which induce generally equal electric voltages of iden-
tical polarity within each of mutually oppositely wound loops
138, thereby activating visa chip module 136 which is con-
nected thereto by inducing electric voltage therein. Activation
of chip module 136 is then operative to enable chip module
136 to communicate visa information stored therewithin to
visa reader 242.

It is another particular feature of this embodiment of the
present invention that the two mutually opposite visa reading
electromagnetic field produced by visa reader 242 induce a
generally null net voltage in contactless loop antenna 106 and
in chip module 108 connected thereto, thereby causing pass-
port chip module 108 to remain in an inactivated state.

Itis therefore yet another particular feature of this embodi-
ment of the present invention that passport contactless loop
antenna 106 and visa contactless loop antenna 134 are opera-
tively decoupled, whereby the passport communicating elec-
tromagnetic field produced by passport reader 240 is opera-
tive to enable retrieving only information stored on passport
chip module 108, and visa reader 242 is operative to enable
retrieving only information stored on visa chip module 136.

Reference is now made to FIGS. 3A, 3B, 3C, 3D and 3E,
which are simplified pictorial illustrations of electric voltages
induced in contactless loop antennas which are part of the
system of FIGS. 1A-2C.

In the example of FIG. 3A, two contactless loop antennas
302 are wound in mutually opposite directions, and are seri-
ally connected to a chip module 304. When placed within an
electromagnetic field generated by two mutually oppositely
wound electromagnetic field generating coils such as coils
224 of visa communicator element 214 illustrated in FIG. 2A
or coils 252 of visa communicator 242 illustrated in F1G. 2C,
generally equal electric voltages of identical polarity are
induced within each of oppositely wound contactless loop
antennas 302, thereby generating an activating electric volt-
age in chip module 304.

In the example of FIG. 3B, a contactless loop antenna 322
is connected to a chip module 324. When placed within an
electromagnetic field generated by an electromagnetic field
generating coil such as coil 222 of passport communicator
element 212 illustrated in FIG. 2A or coil 250 of passport
reader 240 illustrated in FIG. 2C, an electric voltage is
induced within contactless loop antenna 322, thereby gener-
ating an activating electric voltage in chip module 324.

In the examples of FIGS. 3C & 3D, two inner contactless
loop antennas 342 which are wound in mutually opposite
directions are serially connected to a chip module 344, and an
outer contactless loop antenna 346 is connected to a chip
module 348.

As shown in FIG. 3C, when placed within an electromag-
netic field generated by two oppositely wound electromag-
netic field generating coils such as coils 224 of visa commu-
nicator element 214 illustrated in FIG. 2A or coils 252 of visa
communicator 242 illustrated in FIG. 2C, generally equal
electric voltages of identical polarity are induced within each
of oppositely wound inner contactless loop antennas 342,
thereby generating an activating electric voltage in chip mod-
ule 344, while generating a generally null voltage in outer
contactless loop antenna 346.

As shown in FIG. 3D, when placed within an electromag-
netic field generated by an electromagnetic field generating
coil such as coil 222 of passport communicator element 212
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illustrated in FIG. 2A or coil 250 of passport communicator
240 illustrated in FIG. 2C, an electric voltage is induced
within outer contactless loop antenna 346, thereby generating
an activating electric voltage in chip module 348 while induc-
ing generally equal electric voltages of mutually opposite
polarity in each of mutually oppositely wound inner contact-
less loop antennas 342, thereby generating a generally null
net voltage in chip module 344 and thereby causing chip
module 344 to remain in an inactivated state.

In the example of FIG. 3E, two inner contactless loop
antennas 362 and 363 which are wound in mutually opposite
directions are serially connected to a chip module 364, and an
outer contactless loop antenna 366 is connected to a chip
module 368. As shown in FIG. 3E, when smart card device
360 is placed within an electromagnetic field generated by
one electromagnetic field generating coil such coil 232 of
combined passport\visa communicator 230 illustrated in FIG.
2B, relatively strong electric voltages are induced within both
inner contactless loop antenna 362 and outer contactless loop
antenna 366 thereby generating activating electric voltages in
both of chip modules 364 and 368, while generating a gener-
ally insignificant electric voltage in inner contactless loop
antenna 363.

It will be appreciated by persons skilled in the art that the
present invention is not limited by what has been particularly
shown and described hereinabove. Rather the scope of the
present invention includes combinations and subcombina-
tions of various features described hereinabove as well as
variations and modifications thereof which would occur to
persons reading the foregoing and which are not in the prior
art.

The invention claimed is:

1. A contactless communication device comprising:

first and second contactless communication chips;

first and second generally mutually electromagnetically

decoupled contactless loop antennas each connected to a
corresponding one of the first and second contactless
communication chips, wherein the first and second con-
tactless loop antennas have dimensions generally corre-
sponding to dimensions of respective ones of first and
second electromagnetic field generating coils of a con-
tactless reading device, wherein the second contactless
loop antenna comprises a pair of at least partially non-
mutually overlapping generally coplanar loops wound
in mutually opposite directions, and wherein upon the
contactless communication device being placed in an
electromagnetic field generated by the first electromag-
netic field generating coil, the contactless communica-
tion device communicates only information stored on
the first contactless communication chip, and upon the
contactless communication device being placed in an
electromagnetic field generated by the second electro-
magnetic field generating coil, the contactless commu-
nication device communicates only information stored
on the second contactless communication chip.

2. The contactless communication device of Claim 1,
wherein the first contactless loop antenna comprises a loop
that circumscribes an area.

3. The contactless communication device of claim 2,
wherein at least a mutually identical portion of each of the
pair of at least partially non-mutually overlapping generally
coplanar loops lies within a volume defined by a projection of
the circumscribed area in a direction perpendicular thereto.

4. The contactless communication device of claim 2,
wherein the first contactless communication chip is operable
to communicate information when the loop of the first con-
tactless loop antenna is aligned with a loop of the first elec-
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tromagnetic field generating coil and wherein the second
contactless communication chip is operable to communicate
information when the pair of loops of the second contactless
loop antenna are aligned with one or both of a pair of at least
partially non-mutually overlapping generally coplanar loops
of the second electromagnetic field generating coil.

5. The contactless communication device of Claim 1,
wherein the pair of at least partially non-mutually overlap-
ping generally coplanar loops are interconnected in series.

6. The contactless communication device of Claim 1,
wherein the pair of at least partially non-mutually overlap-
ping generally coplanar loops are interconnected in parallel.

7. The contactless communication device of Claim 1,
wherein when the second contactless loop antenna is placed
in a generally uniform electromagnetic field, generally equal
electronic voltages of mutually opposite polarity are induced
in the second contactless loop antenna thereby cancelling the
electric voltages to induce a null voltage in the mutually
oppositely wound loops, and when the second contactless
loop antenna is placed in generally mutually opposite elec-
tromagnetic fields, generally equal electronic voltages of
identical polarity are induced in the second contactless loop
antenna thereby inducing a sum of the electric voltages
induced in each of the pair of mutually oppositely wound
loops.

8. The contactless communication device of claim 1,
wherein when the first contactless loop antenna is placed in a
generally uniform electromagnetic field, a voltage enabling
the first contactless communication chip to communicate
information to the contactless reader device is induced in the
first contactless loop antenna, and when the first contactless
loop antenna is placed in generally mutually opposite elec-
tromagnetic fields, the placement results in a null voltage
being induced in the first contactless loop antenna.

9. The contactless communication device of claim 1,
wherein one or more of the first and second contactless com-
munication chips are operable to communicate information
when the first and second contactless loop antennas are at
least partially aligned generally opposite respective ones of
the first and second electromagnetic field generating coils.

10. A contactless communication system comprising:

a contactless communication chip device comprising:
first and second contactless communication chips, and
first and second generally mutually electromagnetically

decoupled contactless loop antennas each connected
to a corresponding one of the first and second com-
munications chips, wherein each of the second con-
tactless loop antenna and the second electromagnetic
field generating coil comprises a pair of at least par-
tially non-mutually overlapping generally coplanar
loops wound in mutually opposite directions; and

a contactless reader device comprising:
first and second electromagnetic field generating coils

having dimensions generally corresponding to
dimensions of respective ones of the first and second
contactless loop antennas, wherein the first electro-
magnetic field generating coil enables retrieving only
information stored on the first contactless communi-
cation chip and the second electromagnetic field gen-
erating coil enables retrieving only information stored
on the second contactless communication chip.

11. The contactless communication system of Claim 10,
wherein when the second contactless loop antenna is placed
in a generally uniform electromagnetic field generated by the
first electromagnetic field generating coil, generally equal
electronic voltages of mutually opposite polarity are induced
in the second contactless loop antenna thereby cancelling the



US 9,336,419 B2

11

electric voltages induced in the mutually oppositely wound
loops, and when the second contactless loop antenna is placed
in generally mutually opposite electromagnetic fields gener-
ated by the second electromagnetic field generating coil, gen-
erally equal electronic voltages of identical polarity are
induced in the second contactless loop antenna thereby induc-
ing a sum of the electric voltages induced in each of the pair
of mutually oppositely wound loops.

12. The contactless communication system of claim 10,
wherein when the first contactless loop antenna is placed in a
generally uniform electromagnetic field generated by the first
electromagnetic field generating coil, a voltage enabling the
first contactless communication chip to communicate infor-
mation to the contactless reader device is induced in the first
contactless loop antenna, and when the first contactless loop
antenna is placed in generally mutually opposite electromag-
netic fields generated by the second electromagnetic field
generating coil, the placement results in a null voltage being
induced in the first contactless loop antenna.

13. The contactless communication system of claim 10,
wherein one or more of the first and second contactless com-
munication chips are operable to communicate information
when the first and second contactless loop antennas are at
least partially aligned generally opposite respective ones of
the first and second electromagnetic field generating coils.

14. A method of communicating using a contactless com-
munication device comprising first and second contactless
communication chips and first and second generally mutually
electromagnetically decoupled contactless loop antennas
each connected to a corresponding one of'the first and second
contactless communication chips, wherein dimensions of the
first and second contactless loop antennas generally corre-
spond to dimensions of respective ones of first and second
electromagnetic field generating coils of a contactless reading
device, the method comprising:

communicating only information stored on the first con-

tactless communication chip to the contactless reading
device by the contactless reading device reading the
contactless communication device upon placing the first
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and second contactless loop antennas in an electromag-
netic field generated by the first electromagnetic field
generating coil; and

communicating only information stored on the second con-

tactless communication chip to the contactless reading
device by the contactless reading device reading the
contactless communication device upon placing the first
and second contactless loop antennas in an electromag-
netic field generated by the second electromagnetic field
generating coil, wherein placing the second contactless
loop antenna having a pair of at least partially non-
mutually overlapping generally coplanar loops wound
in mutually opposite directions in a generally uniform
electromagnetic field induces generally equal electronic
voltages of mutually opposite polarity in each of the
mutually oppositely wound loops, thereby cancelling
the electric voltages induced in the second contactless
loop antenna.

15. The method of claim 14 comprising placing the second
contactless loop antenna having the pair of at least partially
non-mutually overlapping generally coplanar loops wound in
mutually opposite directions in generally mutually opposite
electromagnetic fields to induce generally equal electronic
voltages of identical polarity in each of the mutually oppo-
sitely wound loops thereby inducing a sum of the electric
voltages induced in each of the pair of mutually oppositely
wound loops.

16. The method of claim 14 comprising placing the first
contactless loop antenna in a generally uniform electromag-
netic field to induce a voltage enabling the first contactless
communication chip to communicate information to the con-
tactless reader device.

17. The method of claim 14 comprising at least partially
aligning one or more of the first and second contactless loop
antennas with generally opposite respective ones of the first
and second electromagnetic field generating coils to commu-
nicate information from the corresponding one or more of the
first and second contactless communication chips.
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